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The information needs of practicing clinicians are distinct from the
needs of students, researchers, or nonclinical personnel. Clinicians seek
information to stay current with new relevant medical developments
and to find answers to patient-specific questions. The volume of
available information makes clinicians’ tasks of rapidly identifying high-
quality studies daunting. New tools evaluate the rigor and relevance of
information and summarize it in the form of synthesized clinical
answers. These sources have the opposite focus of many other
information tools in that they strive to provide less information rather
than more. With the development of these sources of validated and
refined information, a new search approach is needed to locate clinical
information in which speed is the benchmark. The existing medical
literature, including these new refinement tools, can be conceptualized
as a pyramid, with the most useful information, based on validity and
relevance, placed at the apex. Use of this hierarchy allows searchers to
drill down through progressive layers until they find their answers.
Librarians can play a significant role in evaluating the ever-increasing
variety of these synthesized resources, placing them into the searching
hierarchy, and training clinicians to search from the top down.

INTRODUCTION

The type, format, and sources of information in med-
icine are undergoing significant and rapid change. The
increasing number and diversity of useful medical
electronic databases and Internet sites owe their exis-
tence in large part to the growing body of evidence-
based literature that seeks to connect clinicians with

* Drs. Slawson and Shaughnessy receive royalties from the sale of
InfoRetriever software and the newsletter Evidence Based Practice:
POEMs for Primary Care.

systematic observations from medical research. Medi-
cal librarians, in addition to their role in archiving in-
formation, are now focusing on providing more effec-
tive methods of information retrieval, usually through
electronic means.

To meet the growing demand for electronic ‘‘just-in-
time’’ information, many librarians are encouraging
their users to build their own personalized portals to
library home pages for quick access to the resources
and services they use the most. Librarians are also
looking to handheld computers to provide this infor-
mation in a clinical setting.
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Table 1
Assessing the validity of information sources

n Does the information translate to the needs of the user?
— Is the patient population similar to the patients they treat?
— Is the intervention feasible?
— What did they compare in the study?
— Did they study outcomes patients would care about?
n Does the study evaluate what it is really trying to evaluate?
n Does the review, book, or Website present all of the information and is this
information correct?

These new retrieval systems also have the potential
to provide new types of information, information that
synthesizes ‘‘raw’’ information originating from orig-
inal research findings into summaries and conclusions.
Librarians are increasingly being asked to provide in-
formation that is filtered by scientific rigor and rele-
vance to the clinical practice of medicine [1–4]. Infor-
mation sources that evaluate the rigor and relevance of
information and then summarize it in the form of syn-
thesized answers to clinical questions can be very
helpful in meeting this goal.

Summary sources of information have existed for
some time, usually in the form of books, reviews, con-
sensus reports, and expert statements from profession-
al organizations. This new type of information differs
from these older sources in that it strives to provide
information that is more useful to clinicians in the day-
to-day care of patients.

The needs of clinicians in practice are quite distinct
from the needs of students, researchers, or nonclinical
hospital or university personnel [5]. Clinicians usually
seek information for two reasons: to stay current with
new developments in medicine relevant to their prac-
tice or to find answers to patient-specific questions [6].
Different tools and methods are required for these dif-
ferent information needs. Clinicians need to be told
about new information but also need a tool for quickly
finding the information again when they need it.

Due to the time constraints imposed by medical
practice, the usefulness of information retrieval sys-
tems and the information they provide are critical to
busy clinicians. Clinicians generate highly specific pa-
tient-related questions at a rate of about one to three
questions for every three patient visits [7, 8]. Of every
ten questions posed, they only look up the answers to
four and only find the answers to three [9]. Of those
they do not look up, they estimate at least half are
important. Thus, clinicians are guessing at seven of ten
questions, due in large part to the amount of work it
takes to find valid and reliable information that applies
to their patients.

The traditional evidence-based medicine (EBM) ap-
proach focuses mainly on the critical evaluation of
original research and other sources of primary infor-
mation. Over the past several years, many librarians
have become active partners in the EBM process by
expanding their skills to include a better understand-
ing of clinical research and its resulting literature [10].
Librarians are now teaching targeted searching tech-
niques, quality filtering, and critical appraisal skills in
their organizations [11]. However, this approach—the
evaluation of the validity of medical information by
individuals using it, whether by librarians or clini-
cians—is not as useful as it could be because of the
excessive time involved and difficulty of integrating it
into clinical medical practice at the point of need.
Original research, as typically published, is not useful

in the care of patients until it has been transformed in
some manner.

The ‘‘usefulness’’ of any information source rests on
the three characteristics outlined in this equation [12]:

validity 3 relevance
Usefulness 5

work

The validity of information refers to its scientific rigor
(Table 1). A hierarchy exists of research study design,
with some methodologies having greater scientific
strength. The randomized controlled trial is the stron-
gest type of design in clinical medicine. Even random-
ized trials may have design faults, and critical apprais-
al techniques have been developed to evaluate the va-
lidity of this type of research [13].

Information in the medical literature also has vari-
ous levels of relevance to practitioners of clinical med-
icine. The goal of medical practice is to help patients
live long, healthy, functional, and symptom-free lives
[14]. The most relevant information is research that di-
rectly evaluates the effectiveness of medical care on
these outcomes that matter the most to patients.

This type of information is called ‘‘patient-oriented
evidence that matters’’ (POEMs) [15]. This type of ev-
idence evaluates the effectiveness of interventions that
patients care about and that, as a result, clinicians care
about as well. Most information in medicine, including
most research, is preliminary in that it does not di-
rectly address the question of whether a particular
medical approach is in the best interest of patients.
POEMs contains information that directly tells clini-
cians that what they do for patients has been shown
to make them live longer or live better.

For example, for many years anti-arrhythmic drugs
were used to treat patients with asymptomatic cardiac
ventricular arrhythmias because of their demonstrated
effect on diminishing the frequency of arrhythmia.
The supposition was that decreasing these arrhyth-
mias would decrease patients’ risk of sudden death,
frequently the result of uncontrolled arrhythmic activ-
ity. After six years of use, the first study was per-
formed to determine whether mortality was decreased
in these patients. Much to everyone’s surprise, mortal-
ity was actually significantly increased compared with
untreated patients. This study was replicated several
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times, with the same results, and these drugs are used
much less today.

This is just one example in which the preliminary
information is not supported by research evaluating
patient-oriented outcomes. There are many instances
in which the early, ‘‘makes sense’’ data did not trans-
late into benefits to patients. While this preliminary
information is necessary to increase our knowledge of
disease, it is ‘‘not ready for prime time’’ in the sense
that clinicians should not base changes in practice on
it. While this type of disease-oriented evidence (DOE)
research is crucial to the development of better medi-
cal practice, it is not sufficient, in itself, for clinical de-
cision making.

The goal of this new approach to medical informa-
tion is to provide highly valid and relevant informa-
tion while requiring the least amount of time and ef-
fort to locate and apply it to practice. To meet this goal,
these new information sources have the opposite focus
of many other information tools in that they strive to
provide less information rather than more.

NEW INFORMATION SOURCES

Even with the development of electronic archiving and
searching, the corpus of the medical literature is still
so large as to effectively prevent its integration into
clinical medicine. Since its inception, MEDLINE has
been the database of choice for clinicians and librarians
seeking medical information. One of this comprehen-
sive biomedical database’s strengths is its size, with
over eleven million journal citations, but this size also
makes it more challenging to search, and the burden
of determining the validity and relevance of its articles
is up to users.

In 1996, the National Library of Medicine addressed
the need for clinicians to refine their MEDLINE search
retrieval in PubMed by applying proven clinical filters.
Clinical Queries [16] provide a way to limit search re-
trieval to articles about the four types of clinical re-
search: diagnosis, etiology, therapy, and prognosis, as
well as options to direct the emphasis of the search to
be more sensitive or more specific.

Even information that can be rapidly retrieved must
be evaluated for validity, and irrelevant information
must be removed. Following retrieval and evaluation
for relevance and validity, research findings must be
compared and combined in ways that can be used to
influence patient care.

Methods have been developed for combining re-
search findings in an explicit and reproducible man-
ner. Systematic review and meta-analysis are two such
methods. Research findings are obtained in a compre-
hensive manner, evaluated for scientific rigor, and
combined in a way that makes both clinical and sci-
entific sense. In this way, a vast amount of medical
literature can be summarized in a single document,

‘‘refining’’ the raw information into a finished product
ready for clinical application.

‘‘REFINED’’ SOURCES OF INFORMATION

In 1972, Archie Cochrane, a British epidemiologist, de-
cried the unorganized way in which research findings
were communicated to clinicians and stimulated
thinking about ways to sift through the medical liter-
ature to find the nuggets of clinically relevant infor-
mation and synthesize them [17]. In honor of his pi-
oneering efforts, the Cochrane Collaboration [18] was
set up in 1992 to make his vision real.

The Cochrane Collaboration is a mixture of volun-
teer and supported efforts from around the world. Its
aim is to provide a clearinghouse for the best clinically
relevant research information. By putting this infor-
mation all in one spot, clinicians can quickly access
this information to make decisions based on the best
available evidence.

The Cochrane Database of Systematic Reviews is the
flagship of the Cochrane Library [19]. Each of the re-
views is aimed at answering a particular question (e.g.,
‘‘are antibiotics effective in the treatment of otitis me-
dia in children?’’). The methods used to identify all
relevant research on a question are outlined in the re-
view. Only results of randomized controlled trials, the
most rigorous type of research, are used in the re-
views. If possible, the authors of studies try to combine
all of the study results (meta-analysis), trying to treat
all of the separate studies as one big study to answer
the question. The results and an answer to the question
are provided in the review. These reviews are updated
regularly.

Another approach to refining medical information
is The Database of Abstracts of Reviews of Effective-
ness (DARE) [20]. DARE, prepared by the National
Health Centre for Reviews and Dissemination (CDR)
at the University of York, England, United Kingdom,
complements the Cochrane Database of Systematic Re-
views by offering an annotated bibliography of quali-
ty-assessed reviews, primarily meta-analyses, in those
subjects for which there is currently no Cochrane Re-
view.

Practice guidelines are also designed to refine med-
ical information into practical ways that can be used
by clinicians. Not all practice guidelines, though, are
based on the best clinical evidence. Guidelines can be
categorized as either consensus-based (e.g., the Nation-
al Institutes of Health Consensus Guidelines on oste-
oporosis prevention, diagnosis, and therapy [21]), ev-
idence-based (American Heart Association Guidelines
on pacemaker implantation [22]), or evidence-linked
(e.g., American Gastroenterology Association Guide-
lines on management of intestinal ischemia [23]) [24].
The last group is the most useful, because the guide-
lines are stated and recommendations are linked in the
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Figure 1
Drilling down for information

guidelines to specific, graded evidence supporting the
evidence. In this way, readers can see for themselves
the strength of the evidence, rather than relying on the
opinion of the authors of the guidelines for interpre-
tation.

NEW APPROACHES TO INFORMATION
RETRIEVAL

With the development of these sources of validated
and refined information, a new approach is needed to
access clinical information in which speed is the new
benchmark. The existing medical literature, including
these new refinement tools, can be conceptualized as
a pyramid, with the most useful information, based
on validity and relevance, placed at the apex (Figure
1). The Cochrane Library is placed at the top of the
pyramid, because it provides the best evidence, syn-
thesized and presented in a highly usable format. At
the bottom of the pyramid are sources that are either
expert based, and thus difficult to validate, or raw in-
formation that has not yet been synthesized into us-
able forms [25].

Use of this hierarchy allows searching to begin at
the level of information with the highest usefulness.
Starting at the top, searchers ‘‘drill down’’ through the
progressive layers, encountering information along the
way that is either less valid, less relevant, or harder to
use. Rather than focusing on comprehensiveness,
which would be the goal when preparing for a grant
or clinical trial approval, searchers search only until
finding the answer to a specific clinical question. The
value of the hierarchy is that the best information is

searched first, reducing the need for comprehensive-
ness.

This approach to the medical literature is similar to
the tertiary-secondary-primary literature pyramid
used by information specialists. What is different,
though, is that searchers more sharply focus on infor-
mation of greater usefulness (both valid and relevant),
rather than treating each gradation of literature as be-
ing essentially equivalent.

CURRENT AWARENESS AND SEARCHING
TOOLS FOR INFORMATION MASTERY

To help clinicians efficiently navigate the information
pyramid and identify information of high relevance
and validity, two specific tools are needed. Clinicians
need a ‘‘first alert’’ method, a specialty-specific
‘‘POEM Bulletin Board,’’ for relevant new patient-ori-
ented information as it becomes available. The myriad
newsletters, Web-based systems, and other ‘‘current
awareness’’ services attempt to fill this need. One re-
cently released Daily POEM newsletter sends primary
care based POEMs from a monthly database to sub-
scribers via email. With few exceptions [26], these
sources do not filter information based on relevance
and validity and thus may not provide clinically use-
ful information.

Clinicians also need a source for rapid retrieval of
the information to which they have been alerted but
that has not yet been integrated into their daily med-
ical practice [27]. Computer-based sources are avail-
able that can provide information in less than thirty
seconds [28]. Medical InfoRetriever is a tool developed
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by a family practice physician to meet the needs of
busy clinicians in practice. It is a search engine with
eight databases of information available on platforms
for Web, desktop, and handheld computer access.

The aim of InfoRetriever is to provide ‘‘just-in-time’’
information to clinicians that they can retrieve while
practicing, rather than putting off their information
search for another time. The goal is to provide answers
to search queries in less than one minute. All the in-
formation presented by InfoRetriever is highly filtered
for relevance and validity. In addition, using Info-
Retriever to answer questions forces clinicians to
search the information pyramid from the ‘‘top down,’’
thus resulting in the highest-quality, evidence-based
answer to each specific question. The databases
searched by InfoRetriever are:
n The Cochrane Database of Systematic Reviews pre-
sents only the abstracts and not the complete reviews.
n POEMs abstracts from the Journal of Family Practice
[29] are 700-word, structured, critically appraised ab-
stracts and commentaries of original research articles
published in 102 clinical medicine journals. Only re-
search that provides patient-oriented evidence that
matters is abstracted; preliminary research or research
not meeting the criteria for validity from the Evidence-
Based Medicine Working Group is not included.
n Synopses from Evidence-Based Practice [30] is a
monthly abstracting service that includes only articles
meeting the POEMs criteria outlined above. These syn-
opses are short (fewer than 300 words) and present
unstructured abstracts and commentaries. This data-
base presents information highly filtered for validity
and clinical relevance [31]. This culled information is
much more valuable than unfiltered sources of infor-
mation, because the useless information has been re-
moved.
n Monographs from Griffith’s 5-Minute Clinical Consult
[32] present brief overviews of the diagnosis and man-
agement of about 1,000 topics. While not an evidence-
based resource, it provides basic information that can
be used to supplement the better sources of informa-
tion also included in the database and allows clinicians
to find an answer to almost all of their clinical ques-
tions.
n Practice Guidelines: Summaries of evidence-linked
and validated practice guidelines are provided in the
guidelines. The desktop and Web-based versions also
include links to ‘‘evidence-linked’’ practice guidelines
available on the Internet.
n Family Practice Inquiries Network (FPIN) Answers
is a nationwide project designed to develop a database
of questions arising in primary care with evidence-
based answers supplemented with expert commen-
tary.
n Clinical Rules and Calculators provides clinical pre-
diction calculators based on published research data.
For example, one clinical rule allows clinicians to es-

timate the probability of a deep venous thrombosis
based on the clinical symptoms of the patient [33].
n History and Physical Exam Diagnostic Calculator
presents calculators to determine the sensitivity, spec-
ificity, predictive values, and likelihood ratios of vari-
ous history and physical examination findings. Clini-
cians can enter the pretest probability, and the calcu-
lations will automatically be updated.
n Diagnostic Test Calculators determine the test char-
acteristics of laboratory and imaging procedures. Cli-
nicians can change the pretest probability to determine
how the predictive values of the test will change.
n Drug Database lists more than 1,300 drugs with ba-
sic information, such as adult and pediatric doses,
safety in pregnancy and lactation, relative price, and
managed care formulary inclusion.

InfoRetriever places highly valid, highly relevant in-
formation ‘‘at the fingertips’’ of clinicians, while they
practice. Searches can be performed simultaneously on
all eight databases, searching by text word or keyword
(general clinical categories based on the International
Classification of Diseases). Each database also can be
browsed separately.

The search results screen presents a list of ‘‘hits.’’
The search findings are organized in order of decreas-
ing quality of the evidence, based on criteria outlined
by the Evidence-Based Medicine Working Group. In
this way, clinicians can determine quickly what the in-
formation is and the degree of certainty.

Other tools are also being made available to provide
clinicians with highly valid information. Ovid Tech-
nologies has developed an evidence-based medicine li-
brary that includes, in separate databases, the Coch-
rane Database of Systematic Reviews and Controlled
Trials, the Database of Abstracts of Reviews of Effec-
tiveness, and ACP Journal Club [34]. The BMJ Publish-
ing Group produces Clinical Evidence, an updated pa-
per, Web, or CD-ROM compilation of current evidence
on the prevention and treatment of many common
clinical conditions [35]. Clinical Evidence, also avail-
able by subscription from Ovid, is unique in that it
details the gaps and uncertainties in the current med-
ical knowledge. Knowing where the ‘‘holes’’ are in the
evidence on a given subject is just as important as
knowing what evidence is available.

THE LIBRARIAN’S ROLE

The growing number of evidence-based information
sources, initially developed to streamline the infor-
mation-gathering process for clinical decision making,
are now in need of being managed themselves. Li-
brarians—by virtue of their traditional roles in collec-
tion development, literature searching, and end-user
training—are in a wonderful position to study the
strengths and weaknesses of these new tools to deter-
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mine whether they are truly evidence based and pre-
sent patient-oriented evidence that matters.

If resources meet these criteria, librarians can place
them into the proper level of the searching hierarchy.
The placement of a resource into the EBM searching
hierarchy is an attempt to balance the ‘‘usefulness
equation’’ for that resource when compared to another.
Librarians are uniquely aware of the intricacies of a
broad range of search systems, allowing them to rank
their usefulness more easily. For example, the simul-
taneous search feature in Ovid’s evidence-based med-
icine library for searching Cochrane, DARE, and ACP
Journal Club with one strategy enhances the overall
usefulness of these products by lowering the work part
of the equation.

Clinicians, who may not be aware of the variety of
refined information sources and timesaving search fea-
tures that exist, will benefit from librarians’ organi-
zation of searching hierarchies. With such a framework
in place, librarians can emphasize the location of rel-
evant retrieval with minimal time and effort by train-
ing clinicians to search the usefulness pyramid from
the top down

INFORMATION MASTERY

All information in medicine is not created equal; most
of the currently available medical information either is
too preliminary to warrant a change in clinical medi-
cine or is otherwise not relevant to clinical medicine.
The goal of clinicians is to rapidly identify and use
high-quality information in the course of their practice.
Unfortunately, the volume of information available to
them makes this task daunting without specific tools.
Further, information that is presented in its raw (i.e.,
originally published) form is not useful to clinicians,
until they or someone else can evaluate and summa-
rize it. A growing number and variety of new tools
that are sources of highly filtered, highly relevant in-
formation are available. Librarians can play a signifi-
cant role in helping clinicians evaluate the clinical val-
ue of these resources. These new tools, placed within
a searching framework based on the usefulness equa-
tion, offer the promise that all clinicians can use re-
sources that retrieve information with the highest rel-
evance and validity with the lowest work, thereby be-
coming ‘‘information masters.’’
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